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DOI 10.1016/j.stem.2008.07.017In the paper by Levine published in the
June issue of Cell Stem Cell (Levine,
2008), the author investigated the contri-
bution of individual countries to the field
of hESC research in relation to another
scientific field, research involving RNAi.
Under- and overperforming countries
with respect to hESC research were des-
ignated according to this means, and
a positive correlation between stem cell
policies and the extent of hESC research
was postulated.
Levine’s study was based on a litera-
ture analysis for ‘‘journal articles’’ that
cited the first hESC paper (Thomson
et al., 1998). This literature search re-
sulted in a data set containing 1112 arti-
cles through the year 2006. The author
termed the subject of these papers as
‘‘research related to hESCs’’ and used
this paper set for his subsequent analy-
ses. However, we have some concern
on the data and the methodology used
in this study.
First, although the author indicates
clearly that the papers included in his
analysis are not limited to primary hESC
research reports, in our view the ap-
proach used is questionable because of
the equivocal assumption that articles
citing the Thomson paper would repre-
sent those research activities that are
possibly influenced by national stem cell
policies. This approach does not take
into account the negligible impact of
a country’s stem cell policy on the num-
ber of reviews or papers on ethical or le-
gal issues of hESC research, which are
often designated as journal articles and
which often cite the Thomson paper.
Therefore, rating a country’s contribution
to the scientific field of hESC research
should only consider the number and,
particularly, the scientific impact of re-
search papers describing original experi-
mental work involving hESCs.To determine the number of experi-
mental hESC research papers, we
performed a literature analysis using the
method described earlier (Guhr et al.,
2006). Inspection of about 3300 papers
published through 2006 and identified
by our literature search revealed that
only 453 of them described experimental
work involving hESCs (Guhr et al., 2006;
Lo¨ser and Wobus, 2007; Table 1). Other
articles included reviews, book articles,
reports on work with murine ESCs or
human EC and EG cells, and articles on
ethical or legal aspects of hESC re-
search.
The obvious difference between our
data pool and Levine’s (453 versus 1112
papers) is most likely due to the fact that
the latter also includes papers that de-
scribe results of other than experimental
hESC research or may represent ‘‘noise’’
according to Levine. Strikingly, we are
aware of only seven original research arti-
cles on hESCs that were published in print
by German groups through 2006 (plus five
articles that were available online already
in 2006 but appeared in print in 2007). In
contrast, Levine put the number of articles
from Germany reporting ‘‘research re-
lated to hESCs’’ at 63, which is a 9-fold
overestimation. Furthermore, our search
did not reveal any experimental hESC pa-
per from France or Italy published in print
before 2007, while the numbers of hESC-
related papers found by Levine through
2006 were 32 and 16, respectively. On
the other hand, the overestimation for
U.S.-based work by Levine relative to
our results is only 2.2-fold (401 hESC-re-
lated papers versus 184 hESC research
papers). In addition, 89 of the 453 hESC
research papers published through 2006
(19.6%) did not cite the Thomson paper,
and the citation was incorrect in a few
others (‘‘Thompson’’ instead of ‘‘Thom-
son,’’ 6 of 453, 1.3%). These 95 papersCell Stem Ceare consequently lacking from Levine’s
data set. Furthermore, citation attitudes
may change over time. While 80.4% of
hESC research papers published through
2006 cited the initial Thomson paper, this
value decreased to 57.6% for papers
published in 2007. Therefore, caution
should be exercised when assessing the
quantity of research activities by citation
analysis.
A second concern that we raise with
respect to the Levine article is that the
impact of research should be taken into
account when rating a country’s contri-
bution to a given scientific field. While
most of the 453 hESC research papers
published through 2006 are too young
to allow an analysis of their citation fre-
quency, the impact of the publications
can be estimated by using the ISI citation
impact factors of the journals in which
the papers were published. Whereas
the weighted average of the 2006 impact
factors for journals that published the
said 453 papers was 6.917 ± 6.285
(mean ± SD), this value was considerably
lower for papers originating from some
of the countries that overperformed in
hESC research according to Levine
(e.g., China, 3.310 ± 2.175; Singapore,
4.613 ± 4.865). In contrast, hESC work
from U.S. groups was published in jour-
nals with a higher average impact factor
(8.848 ± 7.731). Thus, hESC research
results produced in the U.S. (the ‘‘largest
underperformer’’ in hESC research)
were published more often in highly influ-
ential international journals than work
originating from most other countries.
This finding is similar to that from an
earlier study (Owen-Smith and McCor-
mick, 2006).
We agree with Levine that it would be
useful to relate hESC research activities
to a different scientific field in order to de-
termine a country’s relative performance.ll 3, August 7, 2008 ª2008 Elsevier Inc. 129
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LetterTable 1. Contribution of Individual Countries to hESC Research as Determined by the
Number of Experimental Research Publications for the Years 2000–2006 and 2007
2000–2006 2000–2003 2004 2005 2006 2007
Number of hESC
research papers
453 56 92 133 172 229
Share in Overall hESC Research Paper Number (%)
USA 40.6 39.3 42.4 36.8 43.0 38.4
UK 10.1 10.7 9.8 10.6 9.9 8.3
Israel 9.9 30.4 14.1 5.3 4.6 5.7
Korea 8.1 3.6 7.6 12.8 6.4 6.6
Singapore 5.1 3.6 4.3 6.0 5.2 8.3
Sweden 4.9 1.8 5.4 3.4 6.4 5.2
China (and Taiwan) 4.4 1.8 1.1 7.5 4.6 3.9
Australia 4.2 3.6 2.2 6.0 4.7 4.3
Canada 2.0 1.8 4.3 1.5 1.2 2.1
Japan 2.0 0 2.2 2.3 2.3 3.1
Germany 1.5 0 1.1 2.3 1.7 3.0
Netherlands 1.3 3.6 0 1.5 1.2 0.4
Belgium 1.1 0 1.1 0.8 1.7 0.4
India 0 0 0 0 1.2 2.1
France 0 0 0 0 0 1.3
Italy 0 0 0 0 0 1.3
Other 4.8 0 5.4 3.2 5.9 5.4
Data for individual years are given (data for 2000–2003 are merged). Relevant papers were identi-
fied using the method described by Guhr et al. (2006), including an inspection for reported exper-
imental use of hESCs. Assignment of papers to a country was according to the address of the
corresponding author. In the few cases of two corresponding authors, papers were assigned to
the country of the first one.130 Cell Stem Cell 3, August 7, 2008 ª2008 Elsevier Inc.However, we feel that it remains to be dis-
cussed whether work using RNAi (which
is applied in many fields of biological re-
search as a mere tool to downregulate
gene expression) is a suitable standard
of comparison.
In conclusion, we suggest that meta-
analyses of research activities in a given
scientific field should be performed only
on data sets of articles that have been
individually inspected prior to inclusion.
This would allow for more substantiated
statements, especially when dealing with
politically sensitive areas of research
such as hESCs.
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